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Abstract 

The present invention is directed to a copolymer containing a 3-hydroxybutyrate (3HB) unit and a 3- 
hydroxyhexanoate (3HHx) unit, a three-component copolymer containing at least a 3-hydroxybutyrate 
(3HB) unit and a 3-hydroxyhexanoate (3HHx) unit, and a four-component copolymer containing at least 
a 3-hydroxybutyrate (3HB) unit and a 3-hydroxyhexanoate (3HHx).unit. The use of a microorganism of 
the genus Aeromonas according to the present invention makes it possible to produce a wide variety of 
plastic materials ranging from rigid plastics to elastic plastics by selecting copolymer components and 
adjusting their composition. 

Data supplied from the esp@cenet database - 12 



Patent Number: 

Publication date: 
Inventor(s): 
Applicant(s): 
Requested Patent: 

Application Number: 
Priority Number(s): 
IPC Classification: 
EC Classification: 
Equivalents: 

Cited Documents: 



BEST AVAILABLE COPY 

..7abstract?CY=ep&LG=en&PNP=EP0533l44&PN=JP5093049&CURDRAW=l&DB=E2005/05/l I 



PAGE BLANK (MSPTO) 



I- 




(19)B*B*SiWr (J P) (12) & |§ ^ ^ (A) (H)ttKill8&H** 

^§3^5-93049 



(43)4>6flB ¥f£ 5 ^(1993) 4^ 16 B 



(51)IntCL s 






F I 




C 0 8 G 63/06 


NLP 


7211-4 J 






C 1 2 P 7/62 




8114-4B 






//(C12P 7/62 










C 1 2R 1:01) 
















5 


mm* B*BO)ttii(± 12 3D 


(21)ti5lS#^ 


$$^3-267255 




(71)asBA 


000000941 












(22)tbSSB 


¥^3^(1991)9^170 
























^0^DtteJlim^PfflJ!9FP286- 1 A- 










906 








(72)^b^^ 












ftmmmipftiw&mfts&j 2 -63 








(74)RSA 




(54) imiO>Z>m 









(57) [gftj 

[«0c] 3 - 1 FD + S/^U- h (3HB)a-^ 
£3 -t h*P + '>^t/x- h (3HHx) =l~v V 
*SOftS£f*. ^>*c < i^>3HBa^^ hi3HHx 

MMIIWtfcftLTC, -C. 
flET£C£tfTS. 3HHxtt3HVJ:0t^^I/>I 



(2) 



[iWmM (3HB)a 
~v F*5 0t)V%tpib9 8*^%. 3-tFO+^ 
^iJ-yi- F (3HHx) 3-7 F % 5 0 *;U%*><5> 2 



3 HB 



3 HHx 



CH 3 
0-CH-CH 2 

CH 3 

CH 2 
I 

CH, 
-O-CH-CHj 
4 HB 



O 
II 

-C- 



10 



O 

4- 



* 



- 9 3 04 9 

2 

(3 HB) 3- -7 Ffc<fctf3-fc FP + ^+t^i- 
F (3HHx) a- ^ F^fiSS^*®*^-?- 

[tt#®3] d>4<tt3-tFu*Wfl/-l- 
(3HB) 33-, FfcW3-t Fa+->^t>i- 
F (3HHx) ai ? F*^tS4)35»*0*y7- 
3.^.9 F*^ ft 

[B3P94] S$3fi£#<!:LT. 4-tFO+f7*U 
-F (4HB) a-»F, 3-tFO^'JW-F 
(3 HV) 33-7 f*/c«3 - t Fa*->^am- 

(*. 

[<b3 ] 



0 
II 



O-CH, -CH. -CH. -C- 



Ut4] 
3 H V 



* Hfc5] 



CH, 
CH 2 
O — C H — C H 2 

3HP 



O 

II 

-C 



-O-CH* -CH: 



0 
II 

c- 



[«*H5 1 ^3fc^4lS»il/t. 4-fcFO 
ti/W-K4HB)3i»K 3-tFdt^ 
-JU-F ( 3 H V) as, FfcW3-tFD^o 
f:J-*-F (3 HP) 3-=- v ha>6tt*HW>?>3NCTiS 
2 o<7>3 - , F £WT &l*«39 3 iBi£<7>ttS£t*. 

3 -jnxf;FS fctt^M^ffli.^ - 
SR«iB© WKT-ce«f 4Ci*«»itS. 3 - 1 F 
a+->^^U- F (3 HB) aij Ffc<fct>'3- t Fa 
+5/^*f>'x- F (3HHx)^,F*WSSi 

(3HP) a-x-^F, 3-t F'B+i/^') U- F OH 



40 



50 



V) 3.-7 F*/c«4 -t FO + ^fl'-- F (4H 
B) 3- 7 F *^A,ft:#S£{*©SiS#ffi. 

^$/c«(3>4 - t F a*MBMt> l> < «t - 7* ^ * 
F >*ffll»-C. ^im®«SiSO«Tt«St5 
Ci^«it5, 3-tFD+->^l/-F (3H 
B) 3-7 FteJzCFS-t FP + ^+t^i- l~ (3 
HHx) 3—7 Ft, SeKfFSB-tn-ttKDlSatWWl^ 
(5f5(D3-tFa + ^cif**-F (3 HP) 33 
7 F. ©3-t Fo + ^'JU- F (3HV) 3-7 F 
*?ctt®4 -t FD + ->^^U- F (4HB) 3-7 F 
cr>t,»-rn^lo<D3- -7 FOSfS^©*-'- 7 -- 3 -- "-' 
F 6 ft •£> 

0rK*»8«±©«««©JIBI»BI«>O< «*©<&* 7 



WBTre»*r4Ci*»ad:-r4. 3-fcKD*><:/ 
^U-h (3HB) 3i~v b*>£V3 - t FD + y^ 
If/i-h (3HHx) a^-yhi. 2 6Ctfuld^*i-e 

(3HP) ^ 7 K 03-t KP^yA'j u- h ( 3 
HV) H-y h£/c«:<3>4 -fc KP+i/^U- h (4 
HB) 17 hCDl^m^2o(D^^ hcD4fiJc?3^<E> 

-AniL ftjfr Stt. &J!§, ^JI§<D4>fc<£ 

^r*ia>*/B<,>*sB3j&»7, 9 */c« 1 OI2*S<DS[jg 

[0 00 1] 

i?L<tjg^jsii (±41. mi. m*p) <dt. 

[0 00 2] 

(3HB) tm-f) xfo*). Tie<D5Cc^2*i£-*:v-7 

[0 00 3] 
Hfc6] 

3 H B 



CH 3 
O-CH- 
4 HB 



O 

CH 2 - C- 



10 



(3) »5-93 049 

4 

* [0004] p (3hb) temMc&f£mintp-e£ty&) 
i«S^ot*jo, ^^i^r^o/c. ceo 

[0 00 5] (I) «#HBg5 7-l 50393^ 
IB. #BBB85 8 -6 9 2 2 5-Sf&«L #KJB26 3 - 2 6 
9 9 8 9-5f£*ffl, ftfe1B36 4 - 4 8 8 2 l ^$g. 4#BB 
¥1 - 1 5 6 3 20-94»R«:J:*i«. *5fcP ( 3 HB) 

WZttyuvfym^nmz^ZZztic**). 3H 

Bi^CCtf- t: FP + ^'J h ( 3 H V £Bg~3~) £ 
* 'Jx^f yv-if £*;m^f£ P (3HB 

-co- 3hv) tmhtxh. mm^mmmtcx4 - 

fc KP*VBK* r -^P7^ h>£^x.££<!:CtJ; 
0. 3HB<bftCC4 - fc KP + y^U- h (4 HBi 
B§T) ^^ , ;x^T-;i,c7)tS^ j e>^--iT5^fi^i*P 
(3HB-CO-4HB) ?WI6h5Ci^|IS3*it 

[0 006] 

Ut7] 
3 H V 



20 



30 



CH 3 
H 2 



-0-CH-CH 8 -C- 



[0007] 

Ut8) 



-0-CH: 

[0 00 8] (2) #58166 3 -2 2 6 2 9 Ht&« 

**5>XATCC2 9 34 7 CCggRiSt > 

D + y7W/x-h OHAiBST) 
v h£T-2>*;ffi^f*P (3 HA) ZZm-SfSL-thCtlfiX. 

3 HA CH 3 
(CH Z ) 



CH 



o 

CH, -C- 



[0 00 9 J 
Ht9 ] 



m 



0 



-O-CH-CH* -C- 



(x =m + 4 ) 



(4) 



[0 0 1 0] «SE£«tcJ:htf3HBttC, a^'K 
3HVBC, a-^-C* 1 ), K*** • 

WK^fiSU *Wl--&ttft«r : fri>t:<< s *. Applie 
d and Environmental Microbiology. 1 9 8 8. 1 9 7 
7~ 1 9 8 2HtCli. »y»-F*^-^ • *U*#^>^ 

©USSatf^fc < i fc 6 fflsfcRT * 0 . * 1 
[00 1 l]COJ:^Kift©tC5. 2-3©*^© 

*a^<** 5 li^3nrc^. IP*. ( i ) 
x^-y****^**). -(2> ©*^©#a£*w 

IrifiLteifih. C<D*>%M&. ( 1 ) ©*-f7'K-3 
l»-Ctt. 3 HB©JHtt£tt 3 HV - 4 

[0012] 

sfc©friE ( 1 ) 



[00131 BP*. #*W*fc©Jlt 1 Wl/fci*£ ! BW ? 1 
;Hr^«3^FA-4 4 0t*-C&9. fc 5 1 -3tt F 'J 

UciC5. 3HBai,hifl-tFO+5^*^ 
i-M3HHx)^-;lt*D. NMR^flTtCfcO 
ifcg-^ftP (3HB-CO-3HHX) W^SCi 

*s5lfS2ftfc„ ctif. 2o©et*£i3j£ofc£ C. 5, F 

A-44 0ttB7iD ; ttX-=t : tti. OL-338 

fc. 
[0014] 
Htl 0] 

3HHx CH 5 

CH 2 



CH, O 
-O-CH-CH2 -c- 

[0 0 15] *mitettih<0®&M*fL^\&^1cC t 50 



^PSf5-93049 

6 

KM-1< b<D-C#>Z>. BP*. *S?S©iBtt. (1)3 
-t FO + ^l'- r (3HB) F45 0t^ 

%*if)98*^%. 3-tFn*^*t>'*-i' O 
HHx) i-? F£5 0*.>l'%# ; ''5>2*.>l>%^t?2»£ 
{*. (2)^4<it3-tFO*->^l'-F (3H 
B) aijUJitFS-tHo+J/^^i-r (3 
HHx) Y&eft-tZZimihVf'*-*-* 

4 _ t pqf^u- F (4HB)i--^, 3-t 
KD^'JU-h (3HV) F*/ett3-t F 

nfvyatt*-- F (3 HP) a-7ht«*i^ 
( 3 ) 4>& <tt3-tFO U- h ( 3 H 

B)a->hteJ:y3-tFci=|rWD-^i-F (3 
HHx) ^x-v F^gWT*4R£^©*^^-^ :: -'--' 

F*>6tt*«e^l*^*9. ^3W^4^iU 
tt(f|A(l (4HB) 

h 3-tFa + ^'JU-l (3HV) ai9h*J: 
Fa + J/^nW*- F (3HP) ^-v F#> 

ft. ( 4 ) «K ( 1 ) ~ < 3 ) {ClBttSnfcWi^l** 
[00 16] (5)7i0ttXS©Wa*ffl^W 

ib(i)~(3) aa«<o«s^#o««**« : W'*'* t 

©-C*>»3. JM*WCUi. 

1) Tiott^SCSiS^. SJWiOtSSSRe 
tLh©<SSMl©flllS7>i§kb < «*«HS»T^3-^^ 

RTtJg*T5Ci4»tit4. 
p-F (3HB) FisJ;y'3-tF0tWt 
yx-F (3 HHx) a; v F*W*J»6«W)Wi 

2) TiP^tXKOKft?:. 5-?an^»fct/ 

3-tFotWnW*-K3HP)3 
K 3-t FP + ^^- r ( 3 H V ) 1^7 F 
jfcB4 - t FO*^l/- F (4HB) ^•jF* 
$^cttSl=rt*©S! j»77 £ . 

3) Txa*:r*«©*£*>*. ^®iotKM6 

oft>|. ®^&5kJ±©i*tM©flSlW>B£2fc«<3> 
4 _ t FD+fKMfcK '*t- F>*ffl«<> 

r . e»»t«4«>3i«*owiRT-ce§t-r * c £ 

if?,, 3-t Fa + y^f U- F ( 3 H B ) 3- — f F 
fccfct/S-t FO + ^+t^i-F (3HHx) 

§ e^cfiis-en-en©^iiSK:*tii:.t"S®3 - 

t FP + S/^oei*-h (3 HP) 3.— » F , ©3- 
t Fa-t-^'J U— F ( 3 H V ) i--, h*fc«®4 - 



(5) 



t FP + y^U- b (4 HB) v hCD^-ftlfr 1 * 
4) 7XP^XJ1<DS^<&£. ^SB<tLTeSR»6 

4- t KP^>i8K£>b< tir-^p^y- FXDOf 
ft*>2S£JBC>-C ie^£W(DSB»iB<Z>«IIRT"Cft* 
-fZCtZ&mtrz. 3 - t KP+y^U- b (3 10 
HB) ar.? h:focfce>*3- t KD+y^^yx-h 

K#j£T£CD3 -b KD + y7P ft*- h (3 HP) 
K 03 -fc h'P + y^'J h ( 3 H V ) :x^. 
v bttcte®4 -t KP + y^f U- h (4HB) 

3HP 



5-93049 



8 



[0017] 7xp^tXl©M^^t^c^TO 
[0018] ( 1 ) ^6tt±«i«gfc L 

ttfi^ftP (3HB-CO~3HHx) 3&s?#6tl-S. 

(2) 5 - ^ P PSfSfc 1 < 7 P ft >©^^1 
ctLTtf Uxy^U£^&^/£T&<!:. £- 1 FP+y 
(3HP) (DMJ&#6 0-2^%(Dft 
S^<$P (3HB-CO-3HP) 

[0019] 

[{tin 



o 



-0-CH 2 - CH t -C- 



[oo2o] (3) mMmsv&mtKz&mktfib&i 

^fiXT^>cb. 9 0^:)V%U±.(O3 HVax y F£W*T£ 
P (3HB-CO-3HV) #f# htiZ> D 

(4) 4 -t KP*->S8HfcL<«r-^^D^^ h> 
^SlSi tr ^ 'J x7f ^ i , P (3 
HB-CO-4HB) iimhtih. 

( 5 ) vtmms M±<Dm&m<DmsfiMt&im$k6 ol±<d 

StMafSL^ 2> £ „ 3HB, 3HV, 3HHx©3lS»S 

(6) t'J-^^Jk 4-tFP*y|J8«: 
^iiilt^'JxxfWWMt^i, 3HB, 
4HB, 3HV, 3HHx(D4«E^<D«a^f**q#6 

(7) ^3-^, ^^n-^. B*H1 68tt*£$ffi 
tbt^'Jx^r^BM-r^ii:, P (3HB) CO 



(8) ^y*p>g[^/3 - 1 bu^-utfv'u^wi^mmm 

[0 021] *»W<D»£«!tt. HUiB<DJ: 'Jx^ 
30 ^ * fc'x. 7xp^etX-^^FP7./7W 

4 4 Ott^O'OL- 3 3 8 Act*. ftJ«RW»ffiW5W 
-4 4 0tt«»IW*SS3 4 3 2-Sf <hLT«S*3*vC 
[^1 ] 



% 



(6) «w^5-93049 

10 



-SI Txo^f-X • fc'xF A- 4 4 0 «(OB^WttW 
» « * @ ** g ?! * 



-t, a ^; _ -t-f • 



F 



OF 

N a + ~ 

0 / 1 2 9 Wtfe - ft 

8 7 WtW (ia-H/i/ b7ox; 

^ > K-*as£ ( 1 >*) + 

V-P5IS . ^ 

■9- 'J > t 

> ;l ~ 7 0 - X + 

L-T7tV-^ + 



[0 02 2] CO-t^W^OTlO^t^iCa* 
ifttt. &*D©ft*iWttP OHB) g4fT*ST;W 

^ x a 4c te i >t i » < o2p<d * -c # 6 n £ . 

© " fcFCI 

+j/^fi^C o AK*tt4»Jlttt*->-C, 7id 

— t fo+ ->^-*-rt'C o a wntwr & * ^ ^ - -fe* 

u'f^K^Ji, 3HB£3HV©±tM£<*££ 
fiS-T* («IB«B5 8 - 6 9 2 2 4-<§&tt) ©fcttU T 

HP*fP4C4-C*S. chtt7iottxg©M 
£^x./cil^tt 9 0 **%«±<D P ( 3 H V ) %*^fiS 50 



-r ^ c t # c n £Stt W "C C . 

o> r-fe9 L ^CoAP±©2fi{te<* i brxP*^xii 

t F p + v7->^C o A*>6(D* 'J xXf ^ffi*^K 
[0 02 3 ] *^WBf)ga©J: ^fettH^W-r&Txa 

[0 02 4 ] BP%. AWKBTiO*^^*®*** 
©teSST A 3 - ^ f^^tcU^.B.mB^^.MMt b 

RT. a*«3RWRT-rW«W«c««r**eWCC, (3 



11 

HB) : C fc (3HHx) = 70-90 : 30-1 OO&M^ft 
P (3HB-CO-3HHx) ^^Ct«t^ e C 

, ^y hiffi/&£^#>/ct K^iU^7D 

£/cC 4 x^-, KfflJ0E«:Bf«>/ct»*l^». iSBL £ - fc 
h'v*isM&*:g&2&ft&J:l>. ^cDJgJfl, C 4 (3H 
B) : C> (3HHx) = 5 0-9 8: 5 0-2^ti^a 
>hP-^-r&C£#*C*& 0 FA-440^ OL- 
3 3 8»<7)# ! ;^--fe'&J/3- t Ko + v^'jJbC o 
A(D##/8-fc Kn + ^i/;l,Co AcfcOfcaiOtt^ 

ift. ^VAft fate, Kflg. *moyp 

[0 02 5] */c, 7XP^^S(DMM5-^P 
PSIB^7*P LTjfcg?^£T£ C 

£CCj;9> C 3 ( 3 H P ) ai^ 4 0 — 6 0 ^t)V%(0 p 

(3HB-CO-3HP)^{#6h^^ CW^fcl 
8B<tH«CC3HB©J!RS<!:3&:^i8H v /3-fcFn**>ig 

Ci^r^^, C0)|S^ C« : C 3 =4 0-9 8:6 

M^iliLt^'Jxxf^^g^t^i, 9 
0 1 Jl/%H±© 3 H V v h *f t S P (3HB-C 
0-3HV) *f9SC<L#r*S. 
[0 02 6 ] &tmm£LX4-t Kp*->S8BM* 

r-^D^ h>£fflt>£<t. P (3HB-CO-4 
HB) ^Mt^Ci^rt^, C<D*ttTJU*'jy* 
X-a-hP7 7 XiH«r*W |5J— igmgkttTte 

7XCCtt-<, 3HBjB«3W»l>«|SiCC*-5. gaRjBiU 
■CSilSSttMi 4 - b KP + i/BB!©tS^ft*ffll^i 
P <3HB-CO-3HHx-CO-4HB) Z^fS.? 

[0027] i/c, mz<D£5icmm&6&±<Dt%m<D 
&htj:h* z m&&*{ f $*). (Cs (omsnm 

±©«»B!) ©JB^K3R»*^&C4(c«fc0. (C« 
+ C 6 ) :zx^ hiCs xlx.;, Ht£SfiK:PH5-C&-5 
3«c»IR<DftM^(*P (3HB-CO-3HV-CO- 
3HHx) ££j#T£C<t#T'#£U X. S^HOjSp 
bO(C7Pft>S (C, Offilfttt) (C, 
+ C. ) 3.x.y htC 3 Htfcg&cclSgTt* 
3 fiS#!fc<DftS^<* P (3HB-CO-3HP-CO- 
3HHx) ^TiCi^ttS. 



(7) *S&3¥5-93 04 9 

12 

[002 8] Mie(D3^^(DftM^(*<DJi^<?:^S 
CC, 7xp-tt^I(7)SffiM^i(!:ltgfS6^ 

4-t Ko + ^S§KfcU<«r-^^u^^ h>CDl^r 

t KP + y^U- h (3HB) xlx. y Yte&VZ - t 
FP^y^+t^x- h (3HHx) ax^hi, $6 
10 ^f?ie^n^nOii^cD^^CC*tlST^ 3-tFPt 
y7*Dm-h OHPJxz.^, 3-th*P + y 
'<»J U- h (3 HV) ax 7 K £/ctf:4 - fc h'P + y 
h (4 HB) xlx y Y<D\,*-?t\fr2r><D3-~ y 

[0029] c©i^cc*«wcc*ji»r« % riPtt 

ficDiC^. C, -C> xl^ KO«S^(*«:^fiSf 
20 ^Iftilt, PKXf'J^A-^A^^t 
U£ (Int. J. Biol. Macromol. , 1 9 8 9, 1 1 , 4 
9) . fiP^, 7x--7-e>ttjK*»2-l 0<D#;u«K> 
l££ (hbt^'JxXfM L /ctSI £ n 

(c, +c 6 ) ^^asccBas-cdiftw 

30 [0 03 0] £/c 4 ftH-f>B8»^6C s :i-*hJWt6 
n/cO. 7'ut^>S^e)] 0 0%©C 3 ax.^*sff 

£WU ^vxxf^-r^ci^f), c©llt 

40 ^ST^CDCC^b. DKXf^A •^77A^^t^ ) 

Sot. ^»jxxf ^cD^^Juig^^cc/jN^ < . ^ 

0. 5q dry cell/ 9 h JKD'mW^W^^C 1 0 BPbI 
50 ttrKlrK'jx^r^St^Ot. 2 0q dry cell 



(8) 



mffl^ 5-93049 



13 



14 



/>) -j V )\><Dfflfr*nZ><Dlc2 0-C^tr*.tt4'. @*ifc 
[0 03 1 ] *»WcDaS^=Srffl^t:*y 

mx.i<. y>. s*^;k f^^imtwj 

[0 0 3 2 ] lRBttHf*©WI*BWi'rSt>©t?* 

t**y x*?-^j£&K£^'*T&:b&i,>©-c. 

CtjHR-C£&. Uag'T»^>n/c®<* ; l:i5t^Ie)JRL-"C2 

l>-ceiSRiBttt. 2©S-C^^f>n^,^mP ; Sr^'!*U^ 
teO. Mie©J:^i^®£ffi*I8^£ cilc * ,:K 

/n tt« 7 «±jW* o < . M3Haa£»x. % < r fe* y 

x*?-;l/©Ri*raWea-a. C/Ntt*»7 J:0/h3C» 

££&^t*B*©»»©fc»©**^--ttWffl- a( * 

-8. Sl£2 5-3 5*C. IS.IO. 5~2vvm. ig 
#B#F B T2 4 ~4 8 h r -C*>-2>. 
[0 03 3 ] f6^RS§n/citfi-&(*©S{*A^©tHl>R 



[0034] 

yjpttX ■+tt;iFA-440tt (SfclW^tB 
34 32-Sf) ^rWT^-riSift^ffl^^S 0 *C. 48B# 
MJiWS*t/fc. BP ft. #©!Stt!ifflJ&A>6fr£«>©K* 

io zmz--c±&i y » h^iu <ph7. o) 

L/C 



KH, PO, 
K, HPO, 
Mg SO, -7H, O 
[003 5] g*t*7». 



5 g 
5 g 
2 g 

0. 5 g 
1 . 5 g 
0. 1 g 



20 



T. 3 0'C. 2 4B#WJSB»*S«Ufc. BP*. 3C©*gilMfl 

st>©tok*;iw*.-c£fii y •> h^to (ph 

7.0). ^ife*3iS5[l/fc. 



KH, PO, 
K, HPO, 
Mg SO, 
Tw e e n 



7 H, 

8 5 



O 



2 5. 
1 . 
1 
0 
0 



4 g 

5 g 
5 g 

2 5 g 
5 g 



30 



>QO *->W A-C 5 0 °C. 2 ^ififfi^il ^ 
fc. ^aa*AAl*m»K:y5'>'-^ i fei 

ofg:B^T#yxx7\>u£titSRigiKbfc. ttenfc* 

■jxxf-;U*«EM®t4T-Cl 0 O'C. 

t7'j-*'xi'av|-^7tci0^raMUc, •?•© 
*£HI££i2«:ml,/c. 
[0 036] 
[312] 



^ (TXDttX't+tlM) 



^77- 

C 3 
C, 

c 5 
c, 

Ci 

c, 



1.5 2. 8 8. 5 1 7. 2 2 5. 2 



0 
73 

0 
27 

0 

0 



0 
77 

0 
23 

0 

0 



0 
81 

0 

19 

0 
0 



0 
84 

0 
16 

0 

0 



0 
85 
0 

15 
0 
0 




(9) 

15 

[0037] xisjymzm-v&mmtutcm^. 3 

HB <C« ):3HHx(C b )=85:l 5tf>2/&# 

[003 8] mmm2 

=riW>»«K*l. 5. 2. 8. 8. 5, 17. 2g 

-v hi^il<4o/c 0 10 
[003 9 ] HJSW3 

rxDtt^ MHD7oOL-33 8t**rJBl,\ 
^Itbt^'J-^'/;^2. 8, 8. 5. 17. 

2. 25. 4 g/v v h)itLxmmM2±mcmm* 

3HB: 3HHx=90-92 : 10-8 
(C 4 ) <C 6 ) 

[0 04 0 }||*S«4 20 
&3RM£LXG-t KD^y*7D>S^C^W^ 
tt. HJS«3£BI»©||K*t7<Co/c. *<Dlg*. 3H 
B:3HHx=51 :49©"2 ffi»3fi©ft3t^»*H» 6 

[0 04 1 ] HjSfiW5 

|5l«^»*?f&ofc. 3HB:3HP=4 

[0 04 2 ] HSfe#l6 

R««iLr^^B!*fflc»iJ&W», HSfeWI3i[5]«(D 30 
HBt&fftt o/c. -e©*S*. 3HB: 3HV-2 :98 
chl^teiA^ P ( 3 H V ) **#y^-«CiSl*#«J-7 

[0 04 3] HJ6W7 

W3<bH«<DSt«*l7tto/c. -e-OOiK*, 3 H B : 4 H 
B= 7 5 : 2 5©2St»3R©ft»^#3&ifi6tl3ffc. 
[0 04 4 ] HtfeM8 

*»«3iKI«cMlil*!fttofc. *©ISJII. 3HB: 40 
3HHx-8 5 : 1 5 <D2 J&ttJkV&m&mm htl 
tc 0 

[0045] mmm9 




»5-93 04 9 

16 

mm&tuxxuj >a8g 4 ^fS2g^^ 

W\ ^JfeW3i^]tiCD|ISI^7^o/c 0 ^<D&JI, 3H 
B (C, ) :3HV(Q ) :3HHx(Q)=44:4 

[0046] mtm i o 

&mmt ux*v -y* j )i4. ig, sssi. 7g 

OJSm. 3HB(Q ) : 3HV(C» ) : 3 H H x (Q ) 
= 8 0. 2:11. 2 :8. 3 Z> 3 J&ftZkCD&m 

[0047] nmw i i 

ismo. eQgtm^awt mmffl3tmm<Dmm 

£iT&o/c„ ^CDjgm. 3HB:4HB:3HHx = 8 
4. 4:7. 7:7. 9*6>tt* 3«#X©#S^f*# 

[0 04 8] 1 2 

KsRSiUT* 'J«-:/;J--OI,0. 3 1g 4 S?S0. 1 
7g. 4 -fc Kp + v'BSKO. 6 9g^ffll^t(Wt 

m&W3 tmmommzftte^tc. 3hb : 

4HB:3HV:3HHx = 79. 7:8. 1:5. 
4:6. 8^6/cC^4fiK^CDftS^(*^#e>n/c 0 
[0049] 

( 1 ) MitL5Zi%mM&dt&mcJ:^XfflfBi2tiXi,> 

^ci, (2) mmmcDftm. #nxxw6«iB() 

SCi^T# k C, a--,h-C*^>3HHx^3HVJ: 

b&m*mmutj:frhi>m&*^?Lz>c±frx* z>. c 

Octree. $^(Cj;0 7XP*tXl(Da4^fflC> 
^iUtII/j:3HHx (C b a-^) « % ^fflfiftj® 



(10) 



*5P8¥5-93 04 9 



[ffiWB] ¥fi£4^1 1E10B 
[3M&ISIE1 ] 
[«IE*tfiSSi£] b^hb* 
[ffliE*ta«@«] 00 3 5 
[ffiIE#&] 
[1#IEl**g] 

[003 5 ] Jg***7t£. S«^n^*a^«l/r 

j&*>^&6*><DK:*£fln*.T::£ai >; <p h 

7.0). igmZfflMUc. 

*U-(>m 2 5. 4g 
KHz PO, 1- 5 « 

Kz HPO, 1- 5b 

Mg SOi • 7 H 2 0 0. 2 5 g 

Tween85 0. 5g 

/o. i/aoWAlHiiK^ fry-** 1 

y*X^*WBIttTtM 0 0-C. HO^J^'J 

K gu-ft - X^av^7?BHP5890 1 I (He 
wletl Packer dtt») feffit't ff^fc. & 

b-7'J-^J7ADB-5 (ft^AflgO. 25mm. : & 
mmmo. 2 5 am. »7i.l3 0m) t^5. ?7J%a 

•C. 3-»g)^fr-CiT 2 fc. P"«3-bF P^JIM^ 
0 1 ^(DN o ■ 1 -N o . 6 \mT<D&mW8 
No. 1 : 

No. 2 : 3-bFP^->-/»U-l- 
No. 3 : 3 - t FP^M'J U- b 



No. 4 : 3-bFPt^t^x-F 
No. 5: 3-tFP=< 1 ^9»^-l- 
No. 6 : 3-fc FPtVf^^J 1 - I- 
@2*. No. Hi3-tFP : * ; ->^l'--HC*ft5 
No. 2»3^b Fa*->^»^^-l-K 

)8<PBgtc3]&-rS. 3-bFP4 : ->^t '-Hcft*t 
^»aF>pf-^it, IH1 J-.W 2 

HB (3-bFPt-^l^-H j:3H Hx (3~b 
^M^^^>^Cj:W6. ^-<DlS^^2tC7p 

i bb a ami < i - cfBfrnfc* v ^^^M 

1 3 C-NMR (7 5MHZ) <r»gfta&a-C*>&#. C 
g)M»6fe<:P^ l i^7- Jl '< )i 3 HB<l:3 HHx(D2 

[#*B*iE2 J 
[*6IE#?£] iBDP 

[0 1] Bltt. 3-t HD+VBtteSI©^^-'^^ 

[0 2] 12B. J!Et6«l-r»^*ifc#y^^* 

h y 9 7 «: J: S*N»rl6*** ^ fcBTC * S . 
[0 3] H3tt. WWHl-C»6tifc#yxXf-*© 
• 3 C-NMR (7 5MHz) ©*fWte**7isLfcHt? 

£>•&. 

[»]£»*««*] ^® 
[ffiiE>fta^@«] £0 
[flUE^S) ilttJ 



If 



(li) $JB§¥5 - 9 3 0 4 9 



(01 3 



■1 .638 



[02 ) 



IT U..1 

1:118 



M..2 

6 .390 
K..3 

8.5^9 



"TZTT3T* 



-i .326 



8.51B H:2 



(12) 



ftmW-S - 9 3 0 4 9 



o — us 















to X 










-o — ux 
1 






o 
1 




o 


! — 



X 
X 
X 

CO 



* CD 



I 

^X 

coo — 000 

I 

o 

I 



5C 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
CXGRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 




REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



THIS PAGE BLANK 9JSPT0) 



